A facile and user-friendly protocol has been developed for the selective synthesis of E-vinyl silanes derived from propargylic alcohols using a PtCl 2 /XPhos catalyst system. The reaction is generally high yielding and provides a single regioisomer at the β-position with E-alkene geometry. The reaction is extremely tolerant of functionality and has a wide scope of reactivity both in terms of alkynes and silanes used. The catalyst loading has been investigated and it is found that good reactivity is observed at extremely low catalyst loadings. This methodology has also been extended to a one-pot hydrosilylation Denmark-Hiyama coupling.
Introduction
Vinyl silanes are useful intermediates which can undergo a wide range of chemical transformations. 1 The use of silanes as a protecting group for oxygen functionalities is, of course, well documented, and much interest has focused on their use in low cost, non-toxic routes to the formation of carbon-carbon bonds. These include Sakurai allylations, 2 
fluoride mediated
Hiyama cross-coupling, 3 and the fluorine-free DenmarkHiyama cross-coupling variation 4 and a number of copper mediated oxygen-carbon silicon migrations have been reported in the last decade. 5 They have also found use in the formation of carbon-oxygen bonds through Tamao-Fleming oxidation 6 and the development of an epoxidation-oxidation reaction sequence. 7, 8 There are many methods for the preparation of vinyl silanes. 9 The most widely used of these methods centre around the use of either hydrosilylation or other silylmetallation reactions. The majority of existing methods do not tolerate the incorporation of further functionality in either the substrate or the silane used, thus severely limiting their utility in synthesis. Such methods include the use of silylcuprates, developed by Fleming and later modified by Lipshutz, with each isomer of the vinyl silane being formed selectively by altering the nature of the Cu(I) species involved. [10] [11] [12] [13] Organochromium species have proven to be of great use in the formation of vinyl silanes from aldehydes, which react selectively over ketones. [14] [15] [16] [17] Further molecular complexity of these substrates can be achieved through Mizoroki-Heck type crosscoupling reactions 18 and Peterson olefinations. 19 The hydrosilylation of alkynes is a powerful method of forming vinyl silanes in a stereocontrolled manner. 9, 20 There are many catalysts that promote this reaction and late transition metal catalysts have been shown to be especially efficient. 21, 22 There are two regioisomeric products alongside E/Z isomers available in this reaction. In the case of propargylic alcohols the two regioisomers are referred to as the α and the β-isomers where the silyl group is located α and β to the alcohol and affords 1,1 or 1,2-substituted vinyl silanes, respectively (eqn (1)).
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Ruthenium complexes are especially efficient at producing the internal α-isomer with high selectivity. Trost and coworkers have investigated this reaction extensively, firstly using a cyclopentadienyl ruthenium complex to perform the desired hydrosilylation with moderate stereoselectivity. 22 Further investigation led to the development of a highly active and selective cationic catalyst, [Cp*Ru(MeCN) 3 ]PF 6 , which gives the α-vinylsilane in a >20 : 1 ratio. 23 The Lewis acid catalysed hydrosilylation of a range of alkynes with diverse functionality, as developed by Yamamoto, [24] [25] [26] [27] also affords the α-isomer as a single product, although this method is still in its infancy. The majority of transition metal catalysed hydrosilylation reactions give the β-isomer as the major product. 28, 29 Metals such as rhodium, [30] [31] [32] [33] [34] [35] ruthenium [36] [37] [38] and titanium 39 have proven useful. Platinum complexes are by far the most well developed catalysts for the hydrosilylation of alkynes, affording the β-isomer, in the E-geometry as the major product. 21, 40 Complexes such as Speier's catalyst [H 2 PtCl 6 ] and Karstedt's catalyst [Pt 2 (dvs) 3 ] (dvs = 1,3-divinyl-1,1,3,3-tetramethyldisiloxane) can produce high catalyst turnovers; however, both the regio and E/Z selectivity can be poor. [41] [42] [43] A solution to this problem was found through the use of bulky trialkylphosphine ligands [44] [45] [46] [47] and more recently the use of platinum N-heterocyclic carbene complexes. [48] [49] [50] [51] [52] These sterically encumbered catalysts can impart high levels of selectivity on the reactions. Of note was the development of the (dvs)PtPt-Bu 3 catalyst which exhibits excellent catalytic activity and a high level of selectivity. The drawbacks to these methods are the cost of the Pt(0) precatalysts and the pyrophoric nature of the phosphines required.
Alami reported that a combination of Pt(II) salts and bulky dialkylarylphosphines, 53 such as XPhos, catalysed the hydrosilylation of alkynes, with one example of propargyl alcohol itself reported. 54 The reaction proceeded in good yields and excellent selectivities; however, a large catalyst loading is required, typically 5 mol% Pt and 10 mol% phosphine. We required a rapid and reliable method for the synthesis of β-silyl alyllic alcohols that was tolerant of significant steric encumbrance. 55 Panek previously disclosed the use of the highly reactive (dvs)Pt-Pt-Bu 3 catalyst for the regioselective hydrosilylation of propargylic alcohols; 56, 57 however, no examples of sterically congested or tertiary propargylic alcohols were reported. We speculated that we could modify the reaction reported by Alami to combine the catalytic activity of the bulky Pt(0) catalyst with the selectivity and operational ease of the air stable Pt(II) system. We discovered that the PtCl 2 /XPhos catalyst system was very efficient for propargylic alcohols vida infra. 58 Under these conditions the catalyst loading could be lowered to 1 mol% and 0.5 mol% platinum(II) chloride for the secondary and tertiary propargylic alcohols, respectively. Herein we report a full investigation into the scope and limits of these hydrosilylation reactions including the use of highly functionalised substrates.
Results and discussion

Optimisation of Pt catalysed hydrosilylation
We began investigating the hydrosilylation of commercially available but-3-yn-2-ol (Table 1) . Using 5 mol% PtCl 2 and 10 mol% XPhos the reaction afforded the vinyl silane as a single regio-and geometric isomer in excellent yield (entry 1).
When the reaction was carried out in the absence of ligand, the regioselectivity fell to 9 : 1 (entry 2). Further optimisation of the transformation led to a reduction of the amount of catalyst needed, and at 1 mol% PtCl 2 excellent yields were still being obtained (entry 4). If the catalyst loading is dropped further, the reaction becomes sluggish and lower yields are obtained (entry 5). The amount of silane can also be reduced, but once again a noticeable slowing of the reaction is observed (entry 6).
Hydrosilylation of secondary propargylic alcohols
With the optimised reaction conditions in hand, we began by examining the scope of the reaction using secondary propargyl alcohols (Table 2 ). We soon discovered that propargyl alcohol itself was a very poor substrate for this reaction with only 47% yield of the vinyl silane 2a being produced. Contrary to this, a wide range of alkyl substituents were well tolerated, including linear 2b-c and branched groups 2d-e all providing good yields of the corresponding hydrosilylated product. Our attention then turned to vinyl and aryl substituents. A styrenyl derivative 2f was well tolerated as were many aromatic groups 2g-l even including aryl groups bearing ortho-substituents 2m that are tolerated albeit in a reduced yield. We also examined heterocycles 2n-q, especially those containing basic nitrogen atoms to test whether these would inhibit the catalyst. Gratifyingly, these were all good substrates providing the requisite 
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Paper vinyl silane in moderate to high yields in all cases. In general these heterocyclic substrates afforded slightly lower yields and required prolonged reaction times compared to their less functionalised counterparts. When the hydrosilylation was attempted using the ortho-chloroaryl derivative 1r, no reaction was observed. Both increasing the reaction time and the catalyst loading did not afford any product, with starting material recovered in each case. This class of substrate is the only one we have found so far to be ineffective for this reaction.
Hydrosilylation of tertiary propargylic alcohols
We next turned our attention to tertiary propargylic alcohols as prior to our original communication the hydrosilylation of hindered propargylic alcohols was not widely reported except in the presence of non-commercial specialist ligands. 59 We found that the PtCl 2 /XPhos system was especially efficient for the hydrosilylation of tertiary propargylic alcohols and that 0.5 mol% of PtCl 2 could be used to give excellent yields. We have further expanded the scope of the reaction and found that it is tolerant of a wide range of functional groups (Table 3) . We began by examining simple alkyl substituents 4a-c and found that these underwent the hydrosilylation reaction in excellent yields. Similarly, aryl substituents, both with one and two aryl groups 4d-f, were tolerated. Fluoroalkyl groups could be included in 4g as could heterocycles, with thiophene 4h substituents easily incorporated. Our attention then turned to cyclic tertiary propargylic alcohols. A wide range of cyclic alkyl substituents were addressed in this reaction, all of which proceeded in good to excellent yields 4i-n. Substituents on these carbocycles were also tolerated with a difluoromethylene and ketal groups 4o-p, alongside fused aromatics 4q-r being installed with little effect on the yields of the reaction. Finally we examined heterocyclic substrates, with nitrogen containing heterocycles performing well in this reaction, including azetidines 4s, piperidines 4t and even tropanes 4u to afford good yields of vinyl silanes, albeit with a substantial increase in the required reaction time. Chalcogen containing heterocycles 4v-w were also examined, with the reaction proceeding in a similar fashion to their carbocyclic analogues providing the corresponding vinyl silanes in good to excellent yields.
Catalyst loading studies
As the reaction is highly efficient for tertiary propargylic alcohols, using just 0.5 mol% catalyst loading, we examined the effect of further reducing the amount of catalyst and whether this would have a negative effect on the reaction (Table 4) . Halving the catalyst loading to 0.25 mol% proved to have very little effect on the reaction and further reductions showed that this system still gave synthetically useful yields when dropped to as low as 0.05 mol%. Further reductions, to 0.025 and 0.01 mol%, were possible; however, the reaction slows significantly. A prolonged reaction time appears to counteract this to some degree, leading to the conclusion that the catalyst is stable for extended periods of time; hence, further reductions in catalyst loading could be possible if required. A TON of 6900 3 SiH is a more reactive silane with TONs of around 70 000 being achieved in certain cases. 59 Our catalyst system does, however, benefit from excellent stability and functional group tolerance, making it a very practical method.
Use of other silanes
As all of the examples shown in Tables 1-4 utilised phenyldimethylsilane, we then began examining the use of other commercially available silanes. We found that the reaction is tolerant of a wide range of silanes, with the triethylsilyl 5a, tert-butyldimethylsilyl 5c, benzyldimethylsilyl 5d triphenylsilyl 5e and triethoxysilyl 5f derivatives formed in good yields. When tri-iso-propylsilane was used no reaction was observed with quantitative recovery of starting material. Presumably the increased steric bulk of the silane prevents the reaction from occurring. Interestingly when diphenyl silane and phenylsilane were used, two or three sequential hydrosilylations could be carried out on the same silicon atom, forming dimers and trimers of the propargylic alcohols (Table 5 ). 60 Our attention next turned to the hydrosilylation using bis-(dimethylsiloxane) to allow subsequent Hiyama couplings. Unfortunately this afforded poor isolated yields, although there was complete conversion to the vinylsilane from analysis of the crude reaction mixture suggesting that the product 5h was unstable for silica gel chromatography. To circumvent this issue, a one-pot Denmark-Hiyama coupling was attempted. 61 The hydrosilylation occurred in good conversion using the standard conditions and then simply cooling the reaction, adding TBAF followed by Pd 2 dba 3 and iodobenzene afforded a very facile cross-coupling which gave 72% yield after just 10 minutes (eqn (2)).
ð2Þ
Internal alkynes
We also examined internal alkynes to investigate whether the Lewis basic oxygen atom was co-ordinating to the metal and directing the addition 62 or whether the regioselectivity was based purely on steric factors. The first substrate attempted was but-2-yn-1-ol 7, which gave a 1 : 1 mixture of regioisomers (eqn (3)). This clearly suggests that the oxygen is not directing the addition and that pure sterics govern the regioselectivity. This also demonstrates that primary propargylic alcohols can participate well in this reaction when extra substitution is present at the β-position as an overall yield of 84% was obtained. When steric bulk is increased in the propargylic position the ratio increases to give moderate β selectivity. Alkyl groups give around 3 : 1 selectivity with methyl 9 affording 2.7 : 1 β : α, butyl 11 3.2 : 1 and when a cyclohexyl group 13 is introduced a β-selectivity of 3.2 : 1 was observed (eqn (4)- (6)). This is in line with what one would expect based on the steric environment of the alkyne. When the terminal alkyne position of propargyl alcohol was substituted with a phenyl group 15, modest selectivity was observed with the β-isomer 16a prevailing in a 4.1 : 1 ratio (eqn (7)). This is contrary to the steric environment around the alkyne and is clearly showing preference for hydride attack at the more electrophilic terminus of the alkyne. 23, 47, 63, 64 Indeed, Alami observed this effect when applied to the palladium catalyzed hydrostannylation of 13, with 4 : 1 regioselectivity for β-substitution being observed. 65 They also showed that the regioselectivity in these systems directly correlated to the Hammett σ-value for substituted benzene rings. When strong electron withdrawing groups were present in the para-position of the benzene ring a single β-regioisomer was obtained whereas electron releasing groups produce selectivities of the order of a 3 : 1 β : α ratio. Similarly when a trimethylsilyl group is installed at the β-position 17, the product ratio is contrary to the steric environment (eqn (8)). The mild polarisation of the alkyne group caused by the silane is enough to override the significant steric bias to afford the β-regioisomer 18a as the major product. If the steric environment at the β-position is increased greatly by installing a tert-butyl group 19, the regioselectivity of the reaction can be switched to give solely the α-isomer. No traces of the β-isomer 20a were observed with only the α-isomer 20b being formed in good yield (eqn (9)). A single regioisomer could again be obtained when the propargylic position was highly substituted compared to the β-position 21. In this instance only the β-isomer 20a was observed again in good yield (eqn (10)). The results in eqn (9) and (10) demonstrate that the steric environment around the alkyne plays a pivotal role in determining the selectivity of the products. However, when the alkyne is polarised and an electronic bias is present, such as eqn (7) and (8), the regiochemistry will be dictated by the attack of the hydridic hydrogen at the more electron deficient terminus. Similarly, when a trimethylsilyl substituted alkyne was used the hydrosilylation gave a 2.2 : 1 mixture of β : α isomers. The reaction proceeds to give a differentially substituted 1,1-vinyldisilane. Again the polarising effect of the silane can rationalise the regiochemical outcome as the β position is more electrophilic than the α.
Mechanistic insights
Fig. 1 highlights our model for regioselectivity. In the cases where there is a steric bias, the large group orientates itself away from the bulky XPhos ligand. The result of this is the selective formation of a product with the hydrogen adjacent to the large group and the silyl group next to the smaller group. In the case of the electronically biased substrates, the phenyl or silyl group creates a polarised alkyne and the hydridic hydrogen on the platinum adds at the more electrophilic terminus thus resulting in the hydrogen adjacent to the less electron withdrawing group and the silyl group next to the electron withdrawing substituent. This polarisation appears to be significant enough to override the inherent steric bias for one product over the other.
We conducted a competition experiment between propargyl alcohol 1a, but-3-yn-2-ol 1b, and 2-methyl but-3-yn-2-ol 3a where the reaction was conducted with one equivalent of each of the substrates and one equivalent of PhMe 2 SiH to ascertain the relative rate of reactions. As expected the tertiary alcohol reacted faster than the secondary which in turn was faster than the primary in a k rel of 2.7 : 1.7 : 1. This proves that the enhanced reactivity observed for tertiary propargylic alcohols is due to an inherently faster reaction rate rather than factors such as product inhibition or catalyst decomposition (Scheme 1).
We next examined whether the incorporation of deuterium at the terminal position of the alkyne led to an observable kinetic isotope effect. Alkyne 23 was readily prepared and was subjected to competition experiment with its non-deuterated analogue. Following conversion to 49%, the product 4k/24 was protioenriched alongside the recovered starting material being deuteroenriched in the same ratio. Both recovered starting material and product conversion gave a k H /k D value of 1.44. This suggests a large secondary kinetic isotope effect consistent with a change in geometry from sp to sp 2 during the rate limiting step (Scheme 2). 66 We observed significant evolution of gas, presumably hydrogen, upon addition of the silane to the reaction mixture. This led us to examine the origin of this gas. There are several 
We next investigated the use of the methyl ether 27 and found that the hydrosilylation occurred in a similar overall yield to the hydroxyl analogue 28 (eqn (12) ). This suggests that the OH is not required for reactivity and to obtain high yields. A competition experiment was conducted between the OH and OMe compounds to elucidate the relative rates of the reactions. The OH compound 3k reacted much faster than the OMe analogue 27 with a k rel of 2.3 being observed, suggesting that the OH does accelerate the reaction (Scheme 3).
To further probe this effect, we prepared the O-deuterated analogue and subjected this to the reaction conditions. Again the reaction proceeded with a similar overall yield and with no deuterium incorporated into the resultant alkene (eqn (13)). This suggests that the formation of Pt(OR) complexes is unlikely as deuterium would also be delivered to the platinum catalyst which would in turn be observed in the vinyl silane product. Finally, we examined whether there was a OH/OD kinetic isotope effect which would elucidate the true role of the alcohol moiety. As this is an exchangeable deuterium measuring the product or recovered starting material, deuterium enrichment would be difficult. We therefore took two alkynes, the dimethyl substrate 3a and the cyclohexyl derivative 3k. We first of all performed a control experiment where we measured the relative rate of reactions between the two compounds. The cyclohexyl analogue was found to have a faster rate of reaction with a k rel (3k : 3a) of 1.24 and this was used as a correction factor in the kinetic isotope effect calculations. When the reaction was performed using equimolar amounts of 3k and d 1 -3a, which was formed in 86% isotopic purity, 67 the order of reactivity was reversed with the dimethyl compound reacting at a faster rate. As the alcohol was only deuterated to 86% we had to adjust this value to 100% isotopic purity assuming a linear relationship and found a k rel (3k : d 1 -3a) of 0.86. This was then used to measure the kinetic isotope effect which equated to 0.69 (Scheme 4). An inverse kinetic isotope effect could be due to several factors, including a pre-equilibrium; however, the absence of deuterium in the vinyl silane and the rapid evolution of hydrogen gas make this unlikely. A more likely scenario is the OH moiety hydrogen bonding to the hydridic hydrogen bound to the platinum centre and accelerating the hydrometallation step through mild acid catalysis. Indeed, this is consistent with the hydrometallation step being rate limiting. This can be seen in Fig. 2 where the OD/OH group can H-bond to the hydridic hydrogen, thus weakening the Pt-H bond and accelerating the reaction. This interaction does explain the rate acceleration; however, one would predict some regioselectivity based on this, which is not seen in the case of internal alkynes. Either this chelate is not possible in the internal cases or this occurs in an intermolecular fashion.
More sterically hindered substrates react much faster in this reaction and we sought to rationalise this mechanistically. In the standard Chalk-Harrod mechanism 28 for hydrosilylation of alkynes, there are two events that can occur to lead to product ( Fig. 3) : either oxidative addition of the silane followed by alkyne coordination (Pathway 1) or alkyne coordination followed by oxidative addition (Pathway 2). Pathway 1 would favour relatively small alkynes as the coordination event occurs on a sterically congested Pt(II) species C. These types of substrates are excellent with Speier's catalyst and Karstedt's catalyst.
Scheme 3 Role of the OH bond.
Scheme 4 OH kinetic isotope effects. 
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Our results suggest that Pathway 2 is operating as the major pathway as more hindered substrates are superior. A large alkyne can bind to the coordinatively unsaturated Pt(0) species B thus stabilising this prior to oxidative addition. Alternatively, if a small alkyne is bound to the coordinately unsaturated platinumligand complex F, a second alkyne can then bind, thus removing the coordination sites needed for the oxidative addition reaction. The result is that the catalyst is removed from the productive cycle I and the rate of reaction is based on the decomplexation of the second alkyne. When a bulky alkyne is used the complexation of two substrates is disfavoured, thus leaving the catalytically active species available for subsequent oxidative addition to form G, migratory insertion H and reductive elimination. This is very clearly demonstrated in the case of propargyl alcohol 1a.
Our experiments suggest that the migratory insertion event is rate limiting with a large sp-sp 2 secondary kinetic isotope effect being observed. This could occur from G or an isomerisation event to D could occur due to the large trans-effect of both silanes and hydrides. Both complexes would give a similar result in terms of kinetic isotope effects and therefore cannot be distinguished. It is also possible that the silane can react directly with F in a concerted manner to proceed directly to H with the same factors that would govern reactivity as in the two-step complexation migratory insertion process.
Conclusions
We have shown the effectiveness and robustness of PtCl 2 / XPhos catalysed hydrosilylation. Both secondary and tertiary propargyl alcohols perform well as do internal alkynes. Furthermore, the catalyst system is tolerant of various silanes which improves the usefulness of this protocol. A one-pot Hiyama-Denmark cross-coupling reaction was also performed using the catalyst system which allows access to a range of functionalities. We have examined the use of internal alkynes and have found that this is governed by both steric and electronic factors.
Experimental section
Compounds 2a-2g, 2o, 4a-4d, 4e, 4j-4k and 4v were fully characterised and reported previously. 58 For the synthesis of the starting alkynes see the ESI. †
General methods
All reactions were carried out under an atmosphere of argon in oven-dried glassware with magnetic stirring. All reactions were monitored by thin layer chromatography (TLC) using Merck TLC silica gel 60 sheets, which were visualised with ultraviolet 
General procedure A: hydrosilylation secondary propargyl alcohols
To an oven dried 5 mL round bottom flask equipped with a reflux condenser and magnetic stirrer was added PtCl 2 (1 mol%) and 2-dicyclohexylphosphino-2′,4′,6′-triisopropylbiphenyl (2 mol%) (XPhos). The flask was then flushed quickly with argon and dry THF was added. The mixture was then stirred at 50°C for 20 minutes until a yellow homogeneous mixture was obtained. The corresponding propargyl alcohol (1 eq.) was added followed by the silane (1.1 equivalents) via syringe (CAUTION: Rapid evolution of hydrogen gas) and the solution was stirred at 50°C overnight. The solvent was evaporated and the crude mixture was applied to the top of a column and chromatographed to afford the requisite (E)-vinyl silane. (500 mg, 2.71 mmol) and dimethylphenylsilane (552 mg, 4.07 mmol) using PtCl 2 (7.0 mg, 0.0263 mmol) and XPhos (25.6 mg, 0.0537 mmol) in THF (1 mL) which following the conversion to the vinyl silane and column chromatography (9 : 1 hexane-EtOAc) afforded 2i (660.6 mg, 77%) as a colourless solid.
R f (9 : 1 hexane-EtOAc) = 0. 0.133 mmol) in THF (5 mL) which following the conversion to the vinyl silane and column chromatography 
The title compound was prepared according to general procedure A, from 1-(1,3-diphenyl-1H-pyrazol-4-yl)prop-2-yn-1-ol 1q (275 mg, 1.01 mmol) and dimethylphenylsilane (150 mg, 1.11 mmol) using PtCl 2 (2.7 mg, 0.011 mmol) and XPhos (9.6 mg, 0.020 mmol) in THF (2 mL) which following conversion to the vinyl silane and column chromatography (19 : 1 hexane-EtOAc) afforded 2q (290 mg, 71%) as a colourless oil.
R f (9 : 1 hexane-ethyl acetate) = 0. 
General procedure B: hydrosilylation of disubstituted propargyl alcohols
To an oven dried 5 mL round bottom flask equipped with a reflux condenser and a magnetic stirrer was added PtCl 2 (0.5 mol%) and 2-dicyclohexylphosphino-2′,4′,6′-triisopropylbiphenyl (1 mol%) (XPhos). The flask was then flushed quickly with argon and dry THF was added. The mixture was then stirred at 50°C for 20 minutes until a yellow homogeneous mixture was obtained. The corresponding propargyl alcohol (1 eq.) was added followed by the silane (1.1 eq.) via syringe (CAUTION: Rapid evolution of hydrogen gas) and the solution was stirred at 50°C overnight. The solvent was evaporated and the crude mixture was applied to the top of a column and chromatographed to afford the requisite (E)-vinyl silane.
(E)-1-(Dimethyl( phenyl)silyl)-4-methyl-3-phenylpent-1-en-3-ol (4e). The title compound was prepared according to general procedure B, from 4-methyl-3-phenylpent-1-yn-3-ol 73 3e (104 mg, 0.601 mmol) and dimethylphenylsilane (89.9 mg, 0.661 mmol) using PtCl 2 (1.8 mg, 6.61 μmol) and XPhos (5.8 mg, 12.2 μmol) in THF (2 mL) which following the conversion to the vinyl silane and column chromatography (19 : 1 hexane-EtOAc) afforded 4e (154 mg, 83%) as a colourless oil.
Paper
Organic ( phenyl)silyl)-1,1,1-trifluoro-2-phenylbut-3-en-2-ol (4g) . The title compound was prepared according to general procedure B, from 1,1,1-trifluoro-2-phenylbut-3-yn-2-ol 3g (273 mg, 1.37 mmol) and dimethylphenylsilane (205 mg, 1.51 mmol) using PtCl 2 (3.6 mg, 13.7 μmol) and XPhos (13.3 mg, 0.028 mmol) in THF (2 mL) which following the conversion to the vinyl silane and column chromatography (9 : 1 hexane-EtOAc) afforded 4g (369 mg, 80%) as a yellow oil.
R f (9 : 1 hexane-EtOAc) = 0. 
The title compound was prepared according to general procedure B, from 2-(thiophen-3-yl)but-3-yn-2-ol 3h (176 mg, 0.761 mmol) and dimethylphenylsilane (89.9 mg, 0.662 mmol) using PtCl 2 (2.0 mg, 7.61 μmol) and XPhos (7.2 mg, 0.0152 mmol) in THF (2 mL) which following the conversion to the vinyl silane and column chromatography (19 : 1 hexaneEtOAc) afforded 4h (202 mg, 92%) as a yellow oil.
R f (9 : 1 hexane-EtOAc) = 0. Organic & Biomolecular Chemistry Paper XPhos (3.6 mg, 7.60 μmol) in THF (2 mL) which following conversion to the vinyl silane and column chromatography (E)-4-(tert-Butyldimethylsilyl)-2-methylbut-3-en-2-ol (5c). The title compound was prepared according to general procedure B, from 2-methyl-3-butyn-2-ol 3a (97.0 μL, 1.00 mmol) and tertbutyldimethyl silane (0.18 mL, 1.1 mmol) using PtCl 2 (1.3 mg, 5.00 μmol) and XPhos (4.8 mg, 10.00 μmol) in THF (1 mL) which following conversion to the vinyl silane and column chromatography (19 : 1 hexane-EtOAc) afforded 5c (173 mg, 84%) as a yellow oil.
R f (9 : 1 hexane-ethyl acetate) = 0. (E)-4-(Benzyldimethylsilyl)-2-methylbut-3-en-2-ol (5f ). The title compound was prepared according to general procedure B, from 2-methyl-3-butyn-2-ol 3a (300 mg, 3.57 mmol) and dimethylbenzylsilane (803 mg, 3.93 mmol) using PtCl 2 (4.8 mg, 0.018 mmol) and XPhos (17.1 mg, 0.036 mmol) in THF (1.5 mL) which following conversion to the vinyl silane and column chromatography (9 : 1 hexane-EtOAc) afforded 5f (808 mg, 97%) as a colourless oil.
R f (9 : 1 hexane-EtOAc) = 0.45; IR: ν max (thin film)/cm 
